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中 3.0~3.5V 为主要形成区间，相应的主反应为 EC 的还原分解，产生的气体主要
是烯烃。随着化成充电电压上升，EC 的还原分解减慢，DMC、EMC 的还原分解










压 2.5V 以前，在 2.5V 之后，电池几乎不再产生气体。这和无添加剂电池的化成
电压在 3.0~3.5V 为产气的主要电压区间有较大的差别，而且化成过程产气量也明
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被破坏，从而释放出 H2、CO2和 CO。此外，若化成首次形成的 SEI层不稳定，在


































Study on the gas generation 
in Polymer Lithium-ion Battery 
                                                                                  
 
   The gas generation in Polymer Lithium-ion Battery in the first charging process is 
caused by electrolyte solution decomposition during the formation of the solid 
electrolyte interface (SEI) films on active materials surface. In addition, the poor sealing 
and the presence of impurities also resulted in gas generation in the storage process. 
Such problems are one of the troublesome factors to industrialize Polymer Lithium-ion 
Battery for a long time. At present, extensive studies were focused on the mechanism of 
the SEI film formation. However the investigations on influential factors to the property 
of SEI films received little attention, especially for the mechanism on gas generation in 
Polymer Lithium-ion Battery. 
On the study of the gases generated of the batteries with different electrolyte , we 
discovered that single solvent is not good to the sealing of the batteries. Because of its 
shortcoming, that is, no matter during the formation or the storage process, 
decomposition of the solvent tends to generate a lot of gases. However, mixed solvent 
has not only rather an advantage than single solvent but also can remedy the 
disadvantages of single solvent by means of solvent optimization and grouping. 
Through the researches on the gas generation and the performance of the battery, we 
find out that ternary electrolyte is more favorable to the battery’s performance.  
In this dissertation, by analysis on gases generation in different charging voltage, 
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during the first charging process, at different formation voltage, SEI films were formed 
under different reactions. For EC:DMC:EMC=1:1:1 (1 mol/L LiPF6) electrolyte, the 
formation of SEI films began with charging voltage at 2.5V and the voltage for this 
formation mainly in the ranges from 3.0V to 3.5V. Its main corresponding reaction was 
the decomposition of EC. With the increasing of the charging voltage, the rate of EC 
decomposition was slowed down, whereas DMC and EMC decomposition was speeded 
up. As the charging voltage was higher than 3.75V, the decomposition of DMC and 
EMC became the main reaction. It was thus clear that both the property of the solvent 
and the first charging formation system may affect the SEI films composition.  
If the organic electrolyte was added a little additive, some performance of Polymer 
Lithium-ion Battery can be greatly improved, which is very important to the stability of 
SEI films. In this dissertation, we mainly studied on the effect of the additives such as 
anisole and 1.2-vinylene carbonate (VC) on the gas generation. The results showed that 
if 2% anisole was added to ternary electrolyte EC:DMC:EMC=1:1:1(1 mol/L LiPF6),no 
obvious changes take place when the charging voltage less than 3.3V. However, if the 
voltage was higher than 3.3V, merely a little gas generated, it indicate that the battery 
was inhibited from generating gas in high voltage, but adding of the anisole, the cycle 
performance of the batteries came to deteriorate. If the electrolyte was added by 1% VC, 
gas generation during the first formation process mainly appeared when charging 
voltage was less than 2.5 V; If higher than 2.5V, few gas generated. This is quite 
different from no additive was added. Composite SEI films formed in the first formation 
process mostly were the synergetic effect between VC electrolyte polymerism and EC 
electrochemical decomposition, which can effectively reduce gas generation.  
Impurities in the electrolyte or raw materials may lead to the damages for SEI films 
in later charging and discharging process or in the storage process. For this reason, it 
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of the gas generation during the storage process in Polymer Lithium-ion Battery was 
also discussed. Since the poor sealing, water vapor and air in the environment may 
infiltrate into the batteries leading to the amount of CO2 increased remarkably and O2 
and N2 appeared. Simultaneously, the infiltrate water vapor which came from the air 
may destroy the SEI films. If the SEI films formed in the first formation process were 
unstable, then part of the SEI films was dissolved slowly in the electrolyte, which 
resulted in the damages for the SEI films. To reconstruct SEI films, it generated organic 
gas again.  
In a word, based on the analysis of the gas generation in the formation and storage 
process, the cause of the gas generation can be estimated. In the condition of poor 
sealing, O2 and N2 may appear. With the increase of the content of water, the percentage 
of CO2 and H2 increased remarkably. So the quantity of gas generation of the batteries 
under the voltage of 2.5V reflected the content of the water in the electrolyte solution 
and the desiccation degree of the batteries before the electrolyte solution addition. It 
also showed that the SEI film had been destroyed if CO 、CO2 and C2H4 or other 
hydrocarbon-like gases generated in the storage process. 
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正极：  PbSO4+2H2O → PbO2+H2SO4+2H++2e          （1-1） 
2H2O → O2+4H++4e                         （1-2） 
负极：  PbSO4+H++2e → Pb+HSO4-                   （1-3） 
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